Virtual globes allow geo-referencing and visualisation of diverse geologic datasets. A 16 vertical axis paleomagnetic rotation study in the Southern Pyrenees, Spain, is used to 17 illustrate the potential of virtual globes for representing paleomagnetic data. A macro 18 enabled workbook that we call P2K, allows KML files to be generated from 19 conventional paleomagnetic datasets. Cones and arch models are used to represent the 20 paleomagnetic vector, and the rotation with regard to the local reference direction, 21
Introduction 26
Past directions of the Earth's magnetic field are recorded in rocks, and following 27 appropriate paleomagnetic analysis, they can be expressed as a vector (defined by 28 intensity, declination and inclination) with confidence parameters (e.g. Van der Voo, 29 1990; Opdike and Channel, 1996) . Classical representation of paleomagnetic vectors 30 has been limited to 2D. Declination is thus expressed in maps (Figure 1 ), where authors 31 may represent a local reference direction, and highlight ages or confidence angles, as in 32
Figure 2 (e.g. Holt and Haines, 1993; Govers and Wortel 2005) . In other cases, a map is 33
shown with a qualitative palinspastic reconstruction (Figure 1a ; e.g. Figure 6 in Soto et al., 2008) . A 38 considerable amount of work has been performed to compile paleomagnetic data in 39 order to interpret tectonics, such as the Global Paleomagnetic database, (McElhinny and 40 Lock, 1996) or MagIC (Tauxe et al., 2012) . The Pyrenean Paleomagnetic Database 41 (Lòpez et al., 2008; San Miguel et al., 2010 ; Pyrenean Pmag DB, IGME) is the first 42 paloemagnetic dataset conceived at the orogen scale using geologic maps as the main 43 background. 44 5 35 Ma, explains the obliquity of the anticline with respect to the Pyrenean trend 101 (Mochales et al., 2012b Voo, 1990; Fisher, 1953) . They are then commonly 115 compiled in rows where intensity of the magnetization and paleomagnetic vectors from 116 the coordinate reference system (in situ) to the paleogeographical one (bedding 117 correction) is shown (declination and inclination). Confidence angles (D95), and 118 paleopoles corresponding to the age of the case study and author of the site are also 119 documented. 120
121
The COLLADA models used to represent the paleomagnetic data ( Figure 3 ) permit 122 visualisation in virtual globes more intuitively than standard map symbols. The models 123
were created in SketchUp, and are provided in supplementary information with this 124 paper (Appendix A). The models consist of two cones, one to represent thepaleomagnetic remanent vector, and one to show the confidence cone. The models are 126 3D representations of a common 2D paleomagnetic symbol. The cones are transparent 127 so that they do not disturb the background, and encompass Į95 from 1º to 60º, 128 indicating the semi-angle of confidence from Fisher (1953) representation of the D95 confidence cone, which has a 3D attribute and is usually 147 incorrectly projected in a 2D plane. A correction factor has to be introduced to the 148 rotation error (Demarest, 1983) to represent the projection of a95 in a plane properly. 149
Alternatively, the equation D95/cos (Inc) can accurately determine the 2D projection of 
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Pro ven ce C a ta lo n ia in c ipie n t c o n t in e n t a l Figure 5
